Introduction
In this article, an experimental investigation is undertaken that looks at how different classroom management styles (e.g. [1] ) affect the work completed by a group of students during a lecture/tutorial. Much literature is available on the subject (e.g. [2] ) which is both informative and lucid.
To ensure that the results were consistent, the same group of students was used to obtain the results. The output here refers to the number of completed questions (correct or incorrect) that a student accomplished during the session. Different teaching variations were implemented. It was thought that there were three main factors (parameters) that influenced the output produced by a set of students. There are of course others but after observing the group for a number of weeks before commencing the investigation, the following were considered to be the most influential:
Varying the noise level:
This was subdivided into two modes: Relaxed Type in which the students were permitted to talk to their neighbours and Exam Type in which talking was prohibited.
Seating arrangement:
Having taught the 1st year B.Sc (Hons) group over a number of weeks it became clear that the students had their preferred seating positions (i.e. who they preferred to sit with). This arrangement was disturbed i.e. the experimenter decided where each student was to sit.
Lecture given with/without a break:
Lectures were delivered either with a Break or No Break. The break lasted twenty minutes with the students being allowed to leave the lecture room.
Notation:
When the results are given, combinations of the above parameters will be quoted e.g. Break, Relaxed and Preferred implies that a Break was given, the noise level was Relaxed and the students sat in their Preferred positions.
The main purpose of the study was to determine ways to increase student output in a lecture/tutorial. Of course the output could be increased indefinitely, if the students were not allowed to do anything other than attempt questions, but it was thought that this was not an appropriate (or even an allowable) method of conducting a lecture, thus this was not implemented. The group was observed for a number of weeks before conducting the experiments so as to determine their preferred seating positions and to determine which students worked well together. This assessment was made by observing how much collaboration took place between individuals. An investigation into how classroom management affects student output
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The experiments were conducted adhering to the parameters mentioned in each experiment. Slight deviations from these constraints were ignored (e.g. a break lasting slightly more than twenty minutes or students talking for small periods of time in a lecture in which talking was prohibited etc.).
The author would like to point out that the parameters that have been considered are not an exhaustive list and it is hoped that it is inherently obvious that other factors obviously affect student output. Three that appear obvious are:
1. The prior level of the students (Advanced Level and grade, GNVQ, AVCE, BTEC etc;);
2. The IQ of each student; and, 3. The number of years since the student last studied mathematics.
Therefore the author wishes to point out that this is only a first attempt at quantifying student output and that he is aware that other (and perhaps more significant) factors have not been considered. Future models would thus have to incorporate the above parameters (and others) whilst conducting a more detailed and controlled experiment. Hence the author wishes to point out that this study is only a prototype.
Rationale for all Experiments
The measure of classroom productivity as a function of seating arrangement was determined in connection with the average number of questions tackled by students under given conditions. A lecture was given on a mathematical topic for thirty minutes, questions were then set from the required reading of the module for a further thirty minutes. After a break of twenty minutes (or no break), the lecturer again commenced with a lecture given from the front of the room for a further thirty minutes, another exercise was then set for a further thirty minutes. The students were not aware that they were participating in an experiment.
This teaching arrangement i.e. Lecture-Questions-LectureQuestions will be considered as the standard (if there was a Break then the Break would be included) and will be referred to as such. The output measured was the number of questions (out of twelve that were always set) that were completed. Due to time constraints, Group Work Investigations were not considered. The Enjoyment Coefficient is a number between 0 and 1, with 1 denoting the lesson was immensely popular and 0 implying that it was not. This coefficient was determined by asking the students to give a measure from 1 to 10 on how much they enjoyed the lesson and calculating the average of these responses. 
Experiment 4 -Classroom Management: No Break, Exam and Preferred
In this experiment the variables were: No Break (B'), Exam Talking Conditions (E) and Students' Preferred Seating Positions (P).
Results for Experiment 4: No Break, Exam and Preferred
Name
Discussion and analysis of experiments
The first thing that became apparent was that the students that were asked to sit on their own (M 6 , and F 4 ) produced more work than those who were seated with their colleagues. Their individual average was always higher than those of the others. The average for the whole group for the second half of each lesson was ALWAYS less than the average for the first half of the lesson. This was not surprising since it is well known that the concentration span of most individuals is approximately twenty minutes.
Looking at the Enjoyment Coefficient it is clear that the students enjoyed a lecture that had a break, in which the atmosphere was relaxed and in which each student sat with their preferred colleague.
A measure of output was devised. It was felt that using the data collected, a quantitative measure for the Output Coefficient could be obtained using the following parameters: This formula takes into account aspects of teaching that appear to appeal to students. For example, if the average number of questions done by each student increases, one would expect students to be pleased with this arrangement and hence the Output Coefficient would be expected to increase. Similar arguments apply for the other coefficients.
Using Equation 1, the Output Coefficient was calculated using the experimental data in Table 1 below.
Notation:
The top row denotes a class in which there was a Break (B), No Break (B') Relaxed Talking Conditions (R), Exam Talking Conditions (E), Students' Preferred Seating Positions (P) and Students in Chosen Seating Positions (C).
It is thus clear that the management style that has the greatest Output Coefficient is a lecture with a BREAK, a RELAXED ATMOSPHERE and a CHOSEN seating arrangement giving Ot F as 2.84. This came as a surprise since it was not expected that a chosen arrangement would necessarily have the highest value of the coefficient.
Limitations of the experimental work were:
1. The relatively small sample size; and, 2. That each experimental set up was performed only once.
Other variations of the theme could include having a lecture/ tutorial group of second year students in which the students are grouped according to which degree classification they are likely to obtain based on first year results. This could obviously be repeated for final year students where the prediction of each student's degree grade could possibly be made with a higher degree of certainty.
